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Department of Agricultural and Applied Economics 
Virginia Tech 
Blacksburg, Virginia 24061-0401 
ABSTRACT Little is known about the influences that em- 
ployment density and other local labor-market conditions have on 
transitions from unemployment to employment in nonmetropoli- 
tan areas. The empirical job search model developed in this paper 
finds that individual characteristics, unemployment rates, com- 
muting patterns, and trade and service sector growth all signifi- 
cantly influence the rate of exit of unemployment following job 
loss. Measures of local labor-market density, by contrast, appear 
to have little direct impact on the rate of exit of unemployment. 
The results of the paper suggest that the differential targeting of 
remote areas with job search assistance for displaced workers is 
not justified. Programs to assist nonmetropolitan labor market 
transitions must, on the other hand, recognize constraints that 
gender, race, and employment history create to the exit of unem- 
ployment. 
Little is known about the influence of labor market employment 
density and other local labor-market conditions on transitions from 
unemployment to employment in nonmetropolitan areas. The em- 
pirical job search model developed in this paper finds that unem- 
ployment rates, commuting patterns, as well as trade and service 
sector growth influence the rate of exit of unemployment following 
job loss. Measures of local labor-market density, by contrast, have 
little direct impact on the observed duration of spells of unemploy- 
ment. 
Nonmetropolitan counties have undergone considerable eco-
nomic change in recent decades. The share of the labor force em- 
ployed in agriculture declined from 14 percent to less than 8 percent 
between 1970 and 1990. The combined employment share of 
manufacturing, construction, transport, communication, and public 
utilities sectors also declined slightly from 29 to 27 percent over the 
same period (Mills 1995). Service and retail-wholesale trade sec- 
tors, by contrast, increased from a 35 percent to a 46 percent share 
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of total nonmetropolitan employment. At the local level, these 
changes are manifest in the birth, growth, decline, closing, and mi- 
gration of business enterprises. While adjustment is necessary to 
revitalize the local economic base in line with current and potential 
future comparative advantage, employment displacements associ- 
ated with changes in labor demand often impose significant costs on 
individuals. Concerns over these costs and the absorptive capacity 
of local labor markets have recently seen renewed attention with the 
implementation of federal and state welfare reform measures as well 
as concerns about the impacts of global economic competition 
(Goetz and Freshwater 1997; Findeis and Jensen 1998). 
Aggregate statistics suggest employment adjustment costs may 
be particularly high in nonmetropolitan labor markets. For example, 
nonmetropolitan unemployment and underemployment rates have 
persistently exceeded metropolitan rates over the last two decades 
(Economic Research Service 1997). Swaim (1990), using data from 
the 1988 Current Population Survey of Displaced Workers, finds 
that the median duration of unemployment is longer for displaced 
nonmetropolitan workers than metropolitan workers for the period 
1981 to 1986. While Hamrick (1999), using the same survey series 
for 1996, finds that spells of unemployment do not vary signifi- 
cantly between displaced nonmetropolitan and metropolitan workers 
for the period 1991 to 1996. Neither study controls for worker 
characteristics, local economic conditions, or significant censoring 
of observed durations of unemployment in the sample population. 
Further, a number of recent studies suggest that larger urban la- 
bor markets benefit from increased specialization, more refined 
matching of worker skills and employer needs, and other agglom- 
eration effects (Kim 1987; Helsey and Strange 1990; Rauch 1993; 
Ades and Glaeser 1994; Ciccone and Hall 1996). By implication 
nonmetropolitan labor markets may function with distinct disadvan- 
tages, particularly in areas with very low population density. The 
identification of local labor-market and individual characteristics 
that strongly influence the length of unemployment experienced can 
assist in the design and targeting of policies to safeguard workers 
during employment transitions. However, concerns about non-
metropolitan worker welfare, particularly with the implementation 
of welfare reform measures have not, until now, led to empirical 
research on job search behavior and the duration of unemployment 
2
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experienced following employment displacement in nonmetropoli- 
tan labor markets. 
The next section of the paper specifies a spatial job search 
model and the potential influence of employment density, local eco- 
nomic conditions, and individual characteristics on rates of exit of 
unemployment in nonmetropolitan counties. A semi-parametric 
statistical hazard model is then developed and the sample of 449 
nonmetropolitan county labor-market participants from the National 
Longitudinal Survey of Youth (1997) is discussed in the third sec- 
tion. The empirical results are presented in the fourth section and 
the fifth section concludes with a brief discussion of the implication 
of the results for rural development policy. 
A Model of Spatial Job Search 
Employment search usually occurs over geographic space. Yet, the 
spatial aspects of job search behavior, like many spatial aspects of 
economic activity, have received limited attention; exceptions in- 
clude Schwartz (1979), Seater (1979), and Simpson (1992). Most 
empirical applications of spatial job search frameworks have exam- 
ined metropolitan labor markets, particularly the impact of seg- 
mented housing markets on the geographic scope of employment 
search and associated labor market outcomes, (e.g. Ihlanfeldt and 
Sjoquist 1990; Rogers 1997; Raphael 1998). Geographic space and 
local labor market conditions potentially play an even greater role in 
nonmetropolitan labor market outcomes than metropolitan outcomes 
due to fewer employment vacancies within commuting distance of a 
displaced worker. 
Temporal costs to employment search over geographic space 
and diminishing productivity to search in terms of opportunities 
contacted per fixed period of time are key components of spatial job 
search models. Fewer employees are contacted per successive pe- 
riod of search due to the assumption that individuals first contact 
employers in the immediate vicinity or their residence and later, if 
initial contacts do not result in an accepted offer of employment, 
undertake more costly search for more distant employment opportu- 
nities. See Appendix 1 for formal development of diminishing pro- 
ductivity of job search over geographic space. 
Following the standard job search framework, an individual en- 
gaged in job search must decide whether to accept the wage that 3
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accompanies any employment offer that they receive or continue to 
search for a better wage. The lowest wage that an individual is 
willing to accept is termed the reservation wage. The rate of exit of 
unemployment per unit time, 8, is the product of the number of em- 
ployment offers generated per unit time, h, and the probability of 
receiving a wage offer above the reservation wage for employment 
acceptance, I-F(w*). 
0 = 1 [I - F(w*)] (1) 
where F(w) is the cumulative distribution of wage offers and w* 
represents the reservation wage. 
Let employment offers be generated in constant proportion to 
the number of employers contacted per unit time, h=aN . A 
change in offers generated as a result of a change in employers 
contacted per unit time has a direct effect on the probability of 
receiving an acceptable wage offer and exiting unemployment 
and an indirect effect on the reservation wage for employment 
acceptance. 
dB a v *  
--
- [ I  - F(w*)] - h F1(w*)>--- .
d! a! 
The direct effect, [I - F(w*)], is clearly positive. Since the res- 
ervation wage will increase with the rate of employment offers, 
a v *  
-> 0 , the indirect effect of a change in the rate of employers 
d? 
a v *
contacted per unit time, - h F1(w*)-, is negative. However, in 
d ?  
the simple search model the direct effect of a change in the rate 
of arrival of wage offers will outweigh the secondary effect for 
most wage distributions (Burdett 1981). Thus, in the standard 
search framework with a decreasing number of employers con- 
tacted per period during job search over geographic space and a 
constant ratio of job offers per employe^ contacted, the rate of 
exit of unemployment is expected to decrease over time as more 
readily accessible employment opportunities are exhausted in the 
process of employment search. Similarly, the rate of exit of un- 
employment is expected to be higher in more densely populated 
nonmetropolitan areas because more employers can be contacted 
per-unit time. 4
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Empirical Specification 
Employment density is measured as average county employment 
per square mile based on Bureau of Economic Analysis Regional 
Economic Information System (REIS) 1996 CD data on county em- 
ployment during the year the spell of unemployment was initiated. 
After controlling for vacancies, a positive relationship between em- 
ployment density and the rate of exit of unemployment is hypothe- 
sized. Firm density is also postulated to influence the rate of exit of 
unemployment. Labor pooling and other Marshallian externalities 
suggest that increased firm concentration can mitigate firm specific 
labor demand shokks, lower the cost of labor market adjustments for 
both firms and workers, and increase the efficacy of employer -
employee matching (David and Rosenbloom 1990). Firm and farm 
density per square mile are calculated from County Level Datafiles 
of the 1990 U.S. Census (U.S. Department of Commerce 1993). 
Employment density and firm density measures do provide an 
indirect indication of the number of potential employment vacancies 
in an area. But the percentage of positions in an area that are cur- 
rently vacant may also vary. Unfortunately, no direct measure of 
the vacancies exists across nonmetropolitan counties. Two proxies 
for employment vacancies, the rate of unemployment and the rate of 
net employment growth, are specified to control for difference in 
employment vacancy rates. These two proxies actually measure 
fundamentally different labor market phenomena, as discussed be- 
low. 
Frictional unemployment arises from labor market turnovers in 
the form of quits and firings. In a local labor market with a rela- 
tively constant total number of employment opportunities, turnovers 
provide a good indication of the total number of employment va- 
cancies. Higher rates of unemployment would indicate a larger 
number of potential vacancies for job searchers at a given time and a 
higher rate of arrival ofjob offers. Diamond (1981) shows that with 
endogenous wage determination from labor market supply and de- 
mand functions and only frictional unemployment, the efficiency of 
labor market outcomes can actually improve at higher rates of un- 
employment through improved quality of matches. Labor markets 
are often not in equilibrium, however, and low-skill workers tend to 
be particularly affected by unemployment. High rates of unem- 
ployment may therefore be more indicative of a long-term over- 
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supply of potential low-skills workers. In this case the county-level 
rate of unemployment may be negatively related to the individual 
rate of exit of unemployment in a given period. Employment in- 
formation networks may also be less developed in areas with high 
unemployment and result in less efficient job matching and a nega- 
tive relationship between the rate of unemployment and the rate of 
exit of unemployment (O'Regan 1993). Information on the county 
unemployment rate during the year the individual entered a spell of 
unemployment was provided in the NLSY dataset based on Bureau 
of Labor Statistics estimates (National Longitudinal Survey of 
Youth 1997). 
The second measure of employment vacancies used in the 
model, net employment growth, identifies vacancies created through 
increased employer demand for labor. Further, county-level data 
allow the differentiation of net employment change by sector. Em-
ployment growth in specific sectors may result in different employer 
demands for specific occupational categories and skill groups. 
Rates of unemployment, and the mismatch between labor supply 
and demand, tend to be highest among low-skill groups (Chesire 
1979). Growth in sectors that employ low-skill groups like service 
and trade may, therefore, have a larger impact on the rate of exit of 
unempIoyment. Sector specific rates of county employment growth 
were calculated in the three years immediately proceeding the spell 
of unemployment for combined service and retail-wholesale trade 
sectors; manufacturing, construction, transport, communication, and 
public utilities sectors; agriculture and mining sectors; and agricul- 
tural proprietors using the REIS data (Bureau of Economic Analysis 
1996). 
Since job search does not take place on a homogeneous plane, 
indicators of spatial and social diversity in local labor markets are 
also employed in the empirical analysis. Spatial measures include 
the ratio of residents commuting to work outside the county to resi- 
dents employed within the county, residence within an urban area of 
the county, and change of county residence within a year after the 
start of a spell of unemployment. Nonmetropolitan labor markets 
commonly cut across county borders, raising concerns with the use 
of nonmetropolitan counties as labor market units in the analysis. 
This concern is partially assuaged by the classification of less popu- 
lous counties with strong work-related commuting linkages to popu- 
lation centers as metropolitan. However even in nonmetropolitan 
6
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counties significant cross-county commuting occurs. High ratios of 
commuting residents may, like unemployment rates, indicate con- 
straints on local employment opportunities and the need for more 
extensive and costly employment search. Similarly, nonmetropoli- 
tan counties often contain more populated urban areas that may ease 
geographic constraints on job search relative to the rest of the 
county. Finally, migration is an often-overlooked spatial job search 
option (Herzog, Suhloffman, Boehm 1993). Since migration ex-
poses individuals to a new set of employment vacancies, it may de- 
crease the expected duration of unemployment (Simpson 1992). 
Cross-county migration was determined by comparison of county 
residence during the year that the individual became unemployed 
with residence in the following year. 
Other indicators of local labor-market diversity may influence 
the strength of employment information networks. O'Regan and 
Quigley (1 996) suggest that employment information networks help 
explain findings that metropolitan minority youth have significantly 
higher probabilities of employment when they reside in neighbor- 
hoods with higher proportions of whites. White youth, on the other 
hand, have slightly lower rates of employment when they reside in 
ethnically diverse neighborhoods. Similarly, youth residing in areas 
with a higher portion of low-income households have a lower prob- 
ability of employment. County-level racial composition and median 
household income are, therefore, included in the empirical model to 
capture the potential influences of community racial and income 
diversity on employment information networks. Information on 
county area, racial composition, median household income, and per- 
centage of residents in the labor force commuting outside the county 
for work were also obtained from the County Level Datafiles of the 
1990 U.S. Census (U.S. Department of Commerce 1993). 
Finally, individual characteristics like ethnicity and gender in- 
fluence the rate of arrival of job offers and individual job search 
behavior (Black 1995; Mills 1997). Individuals with little education 
usually focus search on low-skill positions for which demand often 
exceeds supply. Schooling and other forms of human capital will 
also influence individual job search strategies. Individuals with 
greater human capital are likely to conduct their employment search 
in a more efficient manner (Schutlz 1975), but are also likely to 
poses higher reservation wages for employment acceptance. Gen-
der, minority status (non-white or of Hispanjc origin), as well as 
7
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high school and greater than high school education are included as 
dummy variables in the empirical model. 
Empirical Model and Data 
The empirical model estimates the relationship between observed 
local labor market and individual characteristics and per-period rate 
of exit of unemployment. The period specific rate of exit of unem- 
ployment will vary over time and is best expressed as a hazard func- 
tion: 
f ( 49( t )= 
1- F ( t )  
Where f(t) is the marginal probability of departure in period t and 
F(t) represents the cumulative probability of departure up to the start 
of period t. Devine and Kiefer (1991) provide an extensive review 
of hazard model applications to the analysis of spells of unemploy- 
ment. 
The specific application is concerned with both changes over 
time in the rate of exit of unemployment as local employment op- 
portunities become exhausted and the radius of job search expands, 
as well as the influence of covariates like local employment density 
on the rate of exit. Most common parametric forms impose strong 
restrictions on the change in hazard rates over time. Therefore a 
semi-parametric hazard function is specified with a time varying 
baseline hazard component without restrictions from an imposed 
functional form and a covariate component that proportionally shifts 
the baseline hazard component. 
e(t ;  x,)=eo(t)  e xp [ - x , ~ ]  ; (3) 
where Bo(t) is the time-dependent baseline hazard, X, is a vector of 
covariates of individual i ,and B is a vector of covariate parameter 
estimates, (Han and Hausman 1990). The baseline hazard is, how- 
ever, assumed constant within the discrete time intervals into which 
continuous duration data are grouped and is jointly estimated with 
the covariate parameter vector. 
To estimate the hazard function, let E, be the logarithm of the 
integrated hazard in equation (10) with an extreme-value distribu- 
tion (Lancaster 1990). 8
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6 1 = ln J@o(s)ds-XiB . (4) 
0 
If the period intervals are ordered in time as c = 0, 1, ..., C and 
log 
I@o(s)ds= a c ,  then the probability of departure from unem- 
0 
ployment in the interval (c-I, c) is: 
a ' -X f l  
LZ-I-.CR 
Information from censored observations (spells of unemployment 
not completed at the last survey date) are incorporated into the log- 
likelihood function through the associated cumulative density func- 
tion for survival in the state of unemployment up to the date of cen- 
soring. 
The resulting log-likelihood function is: 
where y,,, is a dummy variable for the period of departure and d, is a 
dummy variable for censored departures. 
Data 
The primary data source for the analysis of rates of exit of un- 
employment is the National Longitudinal Survey of Youth (NLSY) 
(National Longitudinal Survey of Youth 1997). The NLSY is a 
unique panel of individuals surveyed annually since 1979 and in- 
cludes extensive employment histories. The sample drawn for this 
analysis is of individuals residing in a nonmetropolitan county who 
experienced a spell of unemployment between 1989 and 1993 and 
either exited the spell of unemployment into employment by the last 
date they were surveyed in 1993 or were still actively seeking em- 
ployment at that time. This period is chosen, in part, because 1993 
was the most recent year of work-history data available. However, 
the period is also an especially interesting one for nonmetropolitan 
labor markets due to rapid changes in both aggregate unemployment 
rates and employment growth. Bureau of Labor Statistics data (U.S. 
Bureau of Labor Statistics 1999) indicates that in 1989 the non-
9
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metropolitan employment rate had dropped below 6 percent for the 
first time since the 1978 recession. However, the 1990 - 1991 re- 
cession steadily drove rates back up to 7.7 percent by the spring of 
1992. Similarly, while nonmetropolitan areas showed no growth in 
aggregate employment in 1989 and 1990, employment growth oc- 
curred at close to, or above, 2 percent per annum between 1991 and 
1993. 
Age is not used as a variable in the analysis since all individuals 
were between 14 and 2 1 when first surveyed in 1979, and 28 to 35 
years of age in 1993. Displaced workers in the sample are younger 
than the 39-year average age of a nonmetropolitan worker (U. S. 
Department of Commerce 1997). However, younger workers also 
tend to suffer a higher rate of employment displacement (Kletzer 
1998), suggesting the sample is a reasonable representation of me- 
dian age of displaced workers. 
Table 1 presents the means and standard deviations for model 
covariates. The dependent variable in the analysis, duration of un- 
employment, was created from individual weekly work-history in- 
formation and grouped into the four-week intervals shown in Table 
2. Eighteen four-week intervals were specified since only three de- 
partures from unemployment are observed after 68 weeks because 
observations of the spell are 'censored' by the end of the survey in 
1993. Exits from unemployment are not observed for the majority 
of individuals with unemployment spells of more than 68 weeks 
because observations of the spells are cut off or 'censored' by the 
end of the survey in 1993. 
Results and Discussion 
Covariate parameter estimates for the hazard rate of exit of unem- 
ployment to employment for two model specifications are presented 
in Table 3 .  The same individual characteristics (gender, race and 
ethnicity, schooling, residence in urban area of a nonmetropolitan 
county, and migration from county following unemployment) are 
included in both models, along with a core set of county indicators 
of local labor-market conditions (percentage white, median house- 
hold income, proportion of labor-market participants commuting to 
work outside the county). The two previously discussed indicators 
of employment vacancies (unemployment rate and rate of employ- 
ment growth among agricultural and mining workers, farm proprie- 10
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Table 1 .  Descriptive Statistics 
- -
Variable Description Mean 
Standard 
Deviation 
GENDER Female = 1 
WHITEN HS White, non-Hispanics = 1 
HSCHOOL H.S. Degree = 1 
PLUSH 
URBAN 
Education beyond H.S. = 1 
Reside in urban locality = I 
MOVED Moved year following unem- ployment 
PCTWHITE Percentage of white residents 
MEDHHINC Median household income 
PROPCOM Proportion of employed county 
residents' commuting 
UNEMPLRT County unemployment rate 
AGMNGR Employment growth rate in 
agricultural & mining sectors 
FPROPGR Employment growth rate of farm proprietors 
CMTGR 
Employment growth rate in 
construction, manufacturing 
and transport sectors 
TRDSRGR Employment growth rate in trade and service sectors 
FIRMDEN Firms per square mile 
FARMDEN Farms per square mile 
DENSITY Employment per square mile 
11
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Table 2. Duration to Departure from Unemployment: Non- 
metropolitan Labor Force participants in the NLSY 
Duration Departures Censored Total 
(weeks) 
1-4 

5-8 

9- 12 

13-16 

17-20 

2 1-24 

25-28 

29-32 

33-36 

37-40 

4 1-44 

45-48 

49-52 

53-56 

57-60 

6 1-64 

65-68 

>68 

Total 3 84 6 5 449 

Note: Censored refers to spells of unemployment that are not com- 

pleted at the time of the survey in 1993. 

tors, construction, manufacturing, and transport sector workers, and 
trade and service sector workers) are also included in both models. 
Model 2 also contains the three measures of potential agglomeration 
effects; employment density, firm density, and farm enterprise den- 
sity. 
Likelihood ratio tests indicate that for both models covariates 
explain a statistically significant portion of the variation in the rate 12
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Table 3. Covariate Parameter Estimates for Hazard of Exit from 
Employment 
GENDER 
WHITEN HS 
HSCHOOL 
PLUSHS 
URBAN 
MOVED 
PCTWHITE 
MEDHHINC 
(000) 
PROPCOM 
UNEMPRT 
AGMNGR 
FPROPGR 
CMTGR 
TRDSRGR 
DENSITY 
FIRMDEN 
FARMDEN 
Log-likelihood 
-0.179 -.I93 
(-1.63) 
0.167 
(1.40) 
0.019 
(0.15) 
0.258 
(1.68)* 
-0.004 
(-0.03) 
0.001 
(0.35) 
0.015 
(1.41) 
-0.0004 -0.0005 
(-2.07)** (-2.25)** 
0.005 
(1.14) 
-0.051 
(-0.61) 
-1061.47 - 1059.56 
Figures in parentheses are t-statistics. 
* Significant at 0.10 level of probablility in two-tailed t-test. 
* *  Significant at 0.05 level of probablility in two-tailed t-test. 
13
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of exit of unemployment when compared to a baseline model with 
an eighteen period baseline hazard, but no covariates. For individ- 
ual covariates, in Model 2 being female is negatively related to the 
rate of exit of unemployment at the p=0.1 level of statistical signifi- 
cance in a two-tailed t-test, while being white and non-Hispanic is 
positively relative to the rate of exit of unemployment. Completion 
of high school has no significant impact in either model, while edu- 
cation beyond high school shows a weak positive relationship in 
Model 1 and no significant relationship in Model 2. The parameter 
estimates for out-migration following unemployment and median 
county household income are positive in both models but not sig- 
nificant. The covariate parameter estimate for county racial compo- 
sition is also not significant. The proportion of commuting resi- 
dents, by contrast, shows a statistically significant negative relation- 
ship to the rate of exit of unemployment at thep=0.05 level. 
The first measure of the rate of employment vacancies, county 
unemployment rate, also shows a significant negative relationship to 
the rate of exit of unemployment in both models. Further, for the 
second vacancy measure, the rates of employment growth among 
agriculture and mining sector workers, farm proprietors, and con- 
struction, manufacturing, and transport sector workers show no sig- 
nificant relationship with the rate of exit of unemployment. Em-
ployment growth in the wholesale trade, retail trade, and service 
sectors, however, shows a strong positive relationship to the rate of 
exit of unemployment. The three additional indicators of potential 
agglomeration effects in nonmetropolitan labor markets included in 
Model 2 all show no significant relationship with the rate of exit of 
employment. A Likelihood Ratio test between Model 2 and Model 
1 also indicates that the inclusion of the three variables does not 
significantly increase the fit of the model. Finally, parameter esti- 
mates associated with the period specific baseline hazards are sig- 
nificant for the first 15 periods and the calculated baseline hazards 
for Model 2 are presented in Appendix 2. Consistent with the ex- 
haustion of employment opportunities in the spatial job search 
model, the semi-parametric estimates of the underlying baseline 
hazard reveal a marked tendency for the rate of exit of unemploy- 
ment to decrease with the duration of unemployment. Further, the 
Log-likelihood and parameter estimates are not significantly 
changed by the inclusion of a Gamma distributed heterogeneity pa- 
rameter to capture unobserved characteristics of individuals that are 
14
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potentially responsible for decreases in the hazard rate of exit of 
unemployment over time 
The cumulative distribution function for exit of unemployment 
over time is calculated from the baseline hazard estimates and the 
covariate parameter estimates evaluated at variable means in Figure 
1 .  The influences of 25 percent increases in the local labor market 
measures with significant parameter estimates are also shown in 
Figure 1 .  The negative relationship between the unemployment rate 
and the rate of exit of unemployment suggests any benefits of high 
unemployment rates, in terms of increases in vacancies, are more 
than outweighed by labor surpluses that decrease the rate of exit of 
unemployment. Similarly. the strong relationship between trade and 
service sector growth rates and the rate of exit of unemployment 
suggests employment growth does reduce the duration of unem-
ployment in nonmetropolitan labor markets. The fact that this effect 
is concentrated in the retail arid service sectors is also revealing. 
Large trade and service sector employment shares are usually found 
i n  well-integrated local economies. Further, positions i n  these sec- 
tors tend to have low threshold skill requirements and flexible con- 
ditions of employment. By the same token, trade and service sector 
positions tend to be low paying, provide few fringe benefits like 
health insurance as well as limited opportunities for career devel- 
opment. 
The negative relationship between the proportion of e~nployed 
county residents working outside the county and the rate of exit of 
unemployment also suggests workers face more costly labor market 
adjustments when forced to search across Inore disperse areas for 
employment opportunities. High rates of cross-county conimuting 
may also decrease the effectiveness of information networks. Fig-
ure 2 demonstrates the influence of gender and minority status on 
the cumulative probability of the exit of unemployment over time. 
Other factors equal, females are IS  percent less likely to exit unem- 
ployment in a given period, while minorities are 21 percent less 
likely to exit unemployment. Thus even after controlling for local 
labor market conditions, these groups face far more lengthy em-
ployment transitions. 
A principal result of the study is that after controlling for other 
local economic conditions, employment density, firm density, and 
farm density do not show a statistically significant association with 
the duration of unemployment experienced in nonmetropolitan labor 
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Figure 1 .  Cumulative Distribution Function for Exits fro 
Unemployment: At Variable Means and with 25 Percen 
Increases in Unemployment, Trade and Service Sector 
Employment, and Proportion of Cross-County Commuting 
markets. While the presence of vacancies matters, the results fail to 
reject the null hypothesis that geographic concentration of eniploy- 
ment, with the range found in nonmetropolitan areas, does not influ-
ence the rate of exit of unemployment. Several factors may mitigate 
the influence of employment density on job search behavior over 
geographic space developed in the basic spatial search model. 
First, unemployed individuals must also decide whether to ac- 
tively search for employment following job displacement. If the 
productivity of job search is lower in less dense nonmetropolitan 
areas, than the expected value of searching for unemployment may 
also be lower, possibly leaving a selected sample of those most 
likely to receive employment offers as active labor-market partici- 
pants in more remote nonmetropolita~l counties. Evidence that labor 
market participation varies with density is mixed. The February 
1996 Current Population Survey (U .  S. Department of Comlnerce 
16
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Figure 2. Cumulative Distribution Function for Exits 
of Unemployment: by Gender and Minority Status 
1 . m  
1996) sample of individuals 18 to 65 years of age living in civilian 
households suggests nonmetropolitan residents, particularly males, 
are significantly less likely to be employed than individuals resident 
in more densely populated metropolitan areas (Table 4). Unem-
ployment rates are also higher for both females and males in non- 
metropolitan areas. Non-participation rates are, however, only sig- 
nificantly greater for males in nonmetropolitan areas. Further, dif- 
ferences in labor market participation among males are primarily 
due to higher rates of disabilities and retirement among those under 
65 in nonmetropolitan areas. 
Second, while job search usually requires direct contact with the 
employer before an offer of employment is made, it does not occur 
solely through costly travel over physical space. Information on 
firms with employment vacancies may be collected in a number of 
different ways. The rate of employment offers generated per con- 
tact, a, may also differ with the method of contact employed. Table 
5 presents results from the February 1996 Current Population Sur- 
vey of Displaced Workers (U. S. Department of Commerce 1996) 
17
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Table 4. Employment, Unemployment, and Non-Participation Ra- 
tes in Metropolitan and Non-Metropolitan Areas 
Total Females Males 
Non- Non- Non-
Metro Metro Metro Metro Metro Metro 
(percentage) 
Employed 73.7 72.6** 67.3 66.9 80.8 78.8** 
Unemployed 4.2 4.6** 3.5 3.6** 4.9 5.6** 
Non-
Participants 22.1 22.8 29.3 29.5 14.3 15.6** 
Source: Current Population Survey, February 1996. 

Note: **  Indicates statistically significant differences between metropolitan and 

non-metropolitan areas at 0.05 level with variances assumed equal. 

Table 5. Percentage of Unemployed Using Search Technique in 
Past Four Weeks 
All Methods First Response 
Non- Non-
Metro Metro Metro Metro 
Direct 
Contacted Employer1 Interview 65.9 66.6 50.5 52.5 
Sent Out Resumes1 Filled Out 
Applications 47.2 42.7 21.4 19.3 
Placed or Answered Adds 20.2 12.1 4.2 1.8 
Information Networks 
Public Employment Agency 18.8 33.6 6.5 11.9 
Contacted Friends or Relatives 19.3 14.5 3.8 3.0 
Looked At Adds 25.6 26.3 7.9 5.9 
Source: Current Population Survey, February 1996. 
on  job-search methods used in the past four weeks by unemployed 
individuals. The first two columns give the percentage of  metro- 
politan and nonmetropolitan workers listing the method. The third 
and fourth columns present the first method listed by metropolitan 
and nonmetropolitan workers, respectively. Direct employer contact 
is the most commonly used job search method in both metropolitan 
and nonmetropolitan labor markets. Nonmetropolitan workers are, 18
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however, less likely to send out resumes. fill out job applications, 
place or answer ads. On the other hand, nonmetropolitan job 
searchers are more likely to use public employment agencies. 
The Current Population Survey data (U.  S. Department of 
Commerce 1996) also suggest friends and relatives are not a fre- 
quent source of etnployment information. particularly in nonmetro-
politan areas. This result contrasts several studies that find the ma- 
jority of information on employment opportunities obtained by job 
seekers comes from personal contacts with friends and relatives 
(Holzer 1988; Montgomery 1991). Other studies have suggested 
that less-skilled and less-educated workers rely more heavily on 
these informal employment information networks and search meth- 
ods, while highly-skilled workers rely heavily on formal search 
methods (Rees 1966). Several studies have also presented largely 
anecdotal evidence that social networks are stronger in less densely 
populated areas (Glaeser 1998). If stronger social networks trans- 
late into strorlger employment information networks, they may ame- 
liorate increased costs to physical job search in more remote areas. 
Similarly, individuals can modify their search strategies in the face 
of different costs of search over physical space. Compensating 
differences in employmerit information networks and ad.justments in 
search strategies may negate the direct relationship established be- 
tween the density of employment vacancies and the rate of exit of 
unemployment in the simple spatial search model. Further research 
is needed on the potential implications of both non-participation in 
the labor market arid choice of job search methods for rates of exit 
of unemploytnent in nonrnetropolitan labor markets. 
Several econometric concerns are also worth noting. First, the 
moderate sample size may be insufficient to properly identify a rela- 
tively subtle relationship between employment density and the rate 
of exit of unemployment. However. Sueyoshi (1992) finds in 
Monte Carlo experiments for a similar statistical model that 200 
observations is sufficient to yield consistent parameter and standard 
error estimates for a model with approximately 25 covariates. Sec-
ond, the true impact of employment densit on the rate of exit of 
unemployment may be masked by a strong correlation with other 
covariates. An examination of correlation coefficients for employ- 
ment density and other continuous covariates does reveal a very 
strong positive correlation with the measure of firm density. How- 
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ever exclusion of firm and farm density measures from Model 2 
leaves other parameter estimates essentially unchanged. 
Conclusions 
The results of the paper have several itnportant implications for ru- 
ral labor market development. First, individual characteristics con- 
tinue to influence job search behavior. Women, minorities, and in- 
dividuals with high school or less education show lower rates of exit 
from unemployment in a given period. Rates of exit of unemploy- 
ment also decrease significantly with the length of time unem-
ployed. In nonmetropolitan counties, groups with these characteris- 
tics are currently disproportionate recipients of Temporary Assis- 
tance to Needy Families (TANF) and other welfare program bene- 
fits. Minorities, and individuals with lower levels of education are 
also more likely to be displaced from employment (Kletzer 1998). 
Welfare reform initiatives and other programs aimed at moving re- 
cipients out of the ranks of the unemployed and into the workforce 
must be sensitive to the constraints gender, race, and current dura- 
tion unemployment place on the abilities of welfare recipients to 
exit unemployment in nonmetropolitan labor markets. 
Second, employment information networks also appear to have a 
limited influence on the rate of exit from unemployment to em- 
ployment. Given the geographic dispersion of employment vacan- 
cies in nonmetropolitan labor markets. programs to increase the 
availability of information on employment opportunities may reduce 
employment search costs. However the scope for further public as- 
sistance in this area is likely to be limited, as nontnetropolitan job 
searchers are already more likely to use public employment services 
than those in metropolitan areas. Similarly, labor market frictions 
associated with geographically-dispersed employment opportunities 
appear to have no impact on rates of exit from unemployment of 
mid-career workers. Little justification is found for differential tar- 
geting of remote areas with job search assistance for displaced 
workers. Other indicators of local economic conditions, particularly 
unemployment rates, appear to be more effective criteria for the tar- 
geting of such assistance. 
Finally, growth in demand for less-skilled labor, specifically in 
the trade and service sectors, increases the rate of exit of unem- 
ployment. While growth in the trade and service sectors in non-
20
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metropolitan areas has been rapid in recent decades and a major 
source of employment for displaced workers, the impact on worker 
welfare is not unambiguously positive. Positions in these sectors 
are likely to provide low wages. As a result, rapid employment 
shifts to trade and service sectors in the last two decades have also 
contributed to observed increases in earnings inequality. Local de- 
velopment policy must be cognizant of the role retail and service 
sector positions can play in providing employment opportunities for 
low-skill groups most at risk of extended spells of unemployment in 
nonmetropolitan areas. However to ensure the long-term health of 
rural communities, local development initiatives are also challenged 
to foster individual investments in education and work skills, and to 
support the creation of employment opportunities that reward those 
investments. Active long-term strategies are particularly relevant 
for nonmetropolitan areas, where the potential for firm - employee 
matching of skilled individuals is more limited, and must be predi- 
cated on a sound understanding of the local labor market. 
Appendix 1: Diminishing Returns to Job Search 
Assume an unemployed individual conducts his or her job search by 
traveling to and from their place of residence and can spend at most 
time D on job search in period t to t+ l  to contact N (6)employers. 
The individual maximizes the number of firms contacted in period 
-
D by first sampling those firms closest to their residence and later 
expanding the radius of search. 
Let B/X represent the density of employment vacancies, B, per 
unit area, X. B/X is assumed constant over the potential radius of 
employment search. The number of employers with vacancies con- 
tacted, N, within radius R of the individual's residence is 
The associated search time is 
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where a is time traveled per unit distance to the firm, and Z j  is the 
distance of the ith firm with a vacancy. Firm location can be ap- 
proximated by m concentric circles, each with radii R,, where j = 1, 
2, 3,... m and R,,, = R. Time of search is then approximated by 
travel time to each radii R, times the number of firms lying between 
R,., and R,. 
Taking the limit as M goes to infinity, 
The number of firms contacted and the outer radius of search are: 
Clearly both the number of firms contacted and the radius of 
search increase with search time at a decreasing rate: 
a d ' ~  
--- > 0,- 1 0  and 
a a2 
In discrete time, if all firms in radius R, are contacted during period 
t without an accepted offer of employment, the individual can con- 22
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tinue to sample more distant firms between radii R, and R,-I i  the 
next period. Since both the radius of search and the number of firms 
contacted increase with search time at a decreasing rate, the individ- 
ual will experience declining marginal physical returns to search, in 
terms of vacancies contacted, over discrete time periods. 
Let employment offers be generated in fixed proportion. Q, to 
the number of firms contacted and searcli periods be of a short dura- 
tion such that the probability of receiving more than one employ- 
ment offer in a period approaches zero. The rate of arrival of em- 
ployment offers per period, A,. will then also decrease as the spatial 
scope of job searcli is extended 
A, 
=QN,.  
(A.7) 
Appendix 2. Calculated Baseline Hazard Rates 
Weeks Value 
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